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ABSTBACT 

This paper reports on the Virginia conference on 
lover Division Batheaatics held on April 21, 1978 in Eichaond, 
Virginia. It vas sponsored by the Harylaad-District of 
Coluabia-Virginia Section of the Batheaatical Association of America 
in coniuction with the State Council of Higher Education for 
Virginia. The purpose of the conference vas to iaprove coaaunication 
and coordination aaong tifo-year and four-year college aatheaatics 
faculties. The program included a keynote address that focused upon 
areas of aatheaatics content suggested as needing reexaaination and 
included several talks on past and present efforts at articulation. 
Participants aet in saall groups by conteat area and by regions of 
the state for discussions of areas of concern reaarding lover 
division aatheaatics. (Author/HM) 



^^iti*iftti,i$m***** ********************************* *******^ 

* Beproductions supplied by EDBS are the best that can be oade * 

♦ froa the original docuaent. * 
^fit0^*m*****m**************************************** ******************* 



ERIC 



. Report Oflhe 

Vbgnra Conference 

On 

LowBT Division 
Mathcnwlta 



RICHMOND,VIRGINIA R<,.aU h.D-.^ 
APRIL 21,1978 



RONALD M. DAVIS 
ED I TOR 



TABLE OF CONTENTS 



Forward ' iv 

Ackiiowledgements ^-^^.^..^^ ^^^^^^ iv 

Session I 

Welcoming Remarks — — ^ — ~ — ^^^^--.^-^^^^^ 1 

Keynote Address -••..•^^^^^^-^^-^ 1 

Dr* Henry 0. Pollak 

Previous Studies on Coordination — — 6 

Dr. Charles Houston 

A College's Approach to Coordination b 

Dr, George Crofts 

Session II 

Report of Mathematics Content Meetings 

Cujjsession A 7 

Subsession B ^^^^^^^ — ^ — ^^^^^^^ g 

Session III 

Reports of Regional Mathematic ^ rlr* stings n 

Session 1/ 

Conclusions * 14 

conference Participants — — ^^^^^^^^^^^^^^^^.^ 15 

This publication was produced by the Maryland-District of 
Colunibia-Virginia Section of the Matl^ematical Association of America. 
For further infomation or for additional copies (at $1.00 each) 
please contact 

Secretary 

Maryland- District of Columbia-- Virginia Section 
Mathematical Association of America 
c/o 1529 Eighteenth Street, N.W. 
Washington, C. 20036 



FORWARD 



The Virginia Conference on Lover Division Mathetuaticr. began as an idea 
within the Executive Coimittee of the Mary land-^Distr let of Colunsbia-Virginia 
Section of the Matheinatical Association of America for increasing the coordi-- 
nation^ communication, and collaboration among mathematics departments and 
faculty of two-year colleges, four-year colleges, and universities. Virginia 
was chosen as the region of the Section in which to attempt to sponsor such 
a conference. A program committee from the Maryland-District of Columbia-- 
Virginia Section of the Mathematical Association of America with the support 
and assistance of the State Council of Higher Education for Virginia developed 
a conference program which focused upon the lower division mathematics courses* 

The progxam began with a stirring and thought provoking address by 
Dr. Henry 0. Pollak, past president of the Mathematical Association of AfD?,ricat 
who challenged all participants to pursue a coordinated reexamination and 
reevaluation of our mathematical course offerings, their content, and the 
sequencing of that content. Talks by Dr. Charles Houston and Dr. George Crofts 
provided the participants with insight as to past and present efforts at 
articulation and communication about mathematics course offerings and course 
content. Instilled with new thoughts and ideas by these addresses, the par- 
ticipants met in small groups by course content and then by regions to 
communicate with one another about course content and strategies and to 
develop plans for further regional coordination and communication. 

A paraphrased account of the addresses by the main speakers is included 
within this Report. The statement by each of the course content meetings 
and the regional meetings are also included within this Report. A report 
of the final session on conclusions is also contained herein. 

When the State Council of Higher Education for Virginia was approached 
about assisting with this conference, James McLean of SCHEV remarked that 
this was the first conference on coordination and communication of a program 
area that was initiated, organized, and held by faculty of that program area. 
It is the hope of the Conference Program Committee and the Executive Committee 
of the Maryland^-Dlstrlct of Columbia-Virginia Section of the JIathematical 
Association of America that the coordination and communication begun at this 
Conference will ensure that such miathematics conferences will continue to be held. 

Ronald M. Davis 

Conference Program Committee Chairman 
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SESSION I 

Presider: Joseph F. Kent, l^'nivcrsity . f Richmond 
Welcoming Remarks 

Dr. Francis J. Brooke, Provost, Academic Canpus, Virginia 

Coimaonweal th University 
Mr. Ba^^y M. Dorsey, Assistant Director, State Council of 

I ' .er Education for Virginia 
Mr. Ronald M. Davis, Fast Chairman, Maryland-District cf 

Columbia-Virginia Section, Mathematical Association 

of America 



Keynote Address 

Dr. Henry 0^ Pollak, Director, Mathematical and Statistical 
Research Center, Bell Laboratories, Murray Hill, N. J. 
and Past President cf the Mathenatical association of 
America 

Dr. Pollak began by stating that during his talk he intended to 
share some opinions relating to the t*L;achlng of niathematlcs at the lover 
division level. He intended to mention aspects related to pedagogy as 
well as to curriculum content. 

Dr. Pollak shared with the participants several anecdotes to high-- 
light the importance of coordination. He first related his experience 
as the X3ath specialist on a visitation 'earn to Indonesia for the State 
Department. They were to work with thi ndoneslans on a five-year plan 
in science, technology and education. He noted that at universities 
there it was often common for entrance exair^ in mathematics given by the 
universities to upwards of 50,000 applicants to be p^^ssed by only a few 
hiu^dred of thr applicants. Upon further InvestlgaLlcn he discovered that 
the entrance exam covered things which wers rot covered In the high schools, 
that there was no structure to coordinate ^he teachln^^^ in high schools 
and colleges, that there was no communication between these groups, and 
worst of all that there was no concern ever this lack of communication. 

Dr. Pollak provided a second anecdote th<^t took place in the Sorbonn " . 
He prefaced it by comparing the process of curriculum change in the United 
States and in Europe. He noted that in the U.S. we have had long and 
intense discussions about structure and content • Change here Js gxadual 
with all parties going slowly ard carefully compromising along the way. 

Dr. Pollak then traced the path cf curriculum acceptance in the 
United States. Normally, an idea germinates. It's tried and if it works, 
some other people try it. Maybe even it succeeds. At that point there 
is about 80% acceptance. There will always be a small group of teachers 
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who will never utill/e that idea no mnttcr what It Up.s been. He then 
graphed the percent of ncceptancr as a function of titir. 




U.S. APPBOACH 

In Europe, and most other countries Dr. Pollak noted, the approach 
Is quite different. An idea devirlops but can't be tried because It^s not 
part of the curriculum. So, It's discussed with the Department of Educa- 
tion. If the idea is agitated sufficiently to the point where the Minister 
of Education actually appoints a committee to consider reform and if that 
cocmilttee finally gets a majority to desire to iirpleinent the idea, then 
the change is luipJemented in all schools immediately in all schools In 
that countrv. Dr* Pollak then drew the graph of the European approach. 
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EUROPEAN Al^PROACH 

He noted that the areas under the two curves are the same but that the 
politics are sure different! 

He noted that this last approach among engineers If called a "bang-^bang" 
control system, and this last approach was what had happened in the teaching 
of calculus in Paris at the Sorbonne. They had a long discussion about what 
calculus should be like. Finally, the leformists got the upper hand and 
put Into the curriculum a very carefu], theoretical, structured calculus 
course which neglected the engineers and their techniques. The course was 
taught and resulted In a failure rate in engineering of 97%. 

Dr. Pollak then considered how one ought to desig;* a curriculum* He 
noted that at any one time ve have two partial crderings existing, each 



contradicting the other. These partial ordcrinj's are tl^o?e of Importance 
and those of prerequisites. He noted that what wc try ic do is to design 
a curriculum to follow those. Both of these partial crdrrings ;-rc time 
variable and location variable. One of the big mistakes particularly in 
the 1960 's was to try to expert rurriculuu: from one place to another 
rather than to rethink it and redesign it locally. 

To indicate why the partial ordering irpcrtancfc is time \ailnble, 
he noted that from about 1900 to the late 1950 's the currlrulian was con- 
stant, trigonometry having been the last course icplcntcd into that 
curriculum and that having occurred soirewhere around 1910. He noted that 
trigonometry was for the purpose of training surveyors to help open the 
West. He then related some of the topics of trigonometry that were related 
to surveying which he felt were not worth very much attention today. Tr. 
Pollak then stated, "Obviously, the Vest is new open. So we must rethink 
trigonometry and its content." He then expressed his own view that what 
is now most important In trigonometry is that sine i.^ an odd function end 
cosine is an even function. 

Dr. Pollak expressed that all of our courses need to be rethought. 
Algebra especially is in need of rethinking. There are many things more 
important than division cf polynomials - like probability, for instance. 
Even factoring is less important than some of the things we should do 
with our time. He raised the opinion that we should not be spen'ling six 
years on arithmetic in the elementary schools. 

He noted that when he had worked on the SMSC project he had different 
ideas. He reflected that he had grown older and therefore, he hoped, 
smarter. But not only that, things have changed since that tlire, so then 
his thinking about various topics should also change. 

Dr. Pollak noted that our understanding of prerequisites has changed. 
Expertise with rational numbers is required before going into probability. 
He suggested this was backwards. Probability, he noted, was an excellent 
motivator for working with rational numbers. He asked why division of 
fractions was necessary and answered by noting that one of the few reasons 
is conditional probability. Ihis he perceived as an excellent motivator 
for division of fractions. Ke noted scvtral countries and son* programs 
in the U.S. in which probability is taught in the elementary schools. 

Associated with the partial orderlngs of Importar.': e , which changes 
all the time, and of prerequisites are changes in technology. Programmed 
instruction, computer-assisted instruction, modular Instruction, calcu- 
lators and computers are on the market. He suggested that we should look 
at these things in light of asking ourselves two questions, "What are the 
aa38t difficult pedagogical problems that we have?" and "Will any of these 
things help solve the problems?" He noted the hand-held calculator was 
one technological tool that he felt would be beneficial In teaching. He 
commented that the calculator works well in helping the student intuitively 
examine the concepts of function and inverse function. 
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He recalled that in the 1960's there vah^ a l^ifT >Cr]lo m coordi- 
nated effort to make filtus. The topless by and lajgc, ut-rr those vl;irh 
a teacher could present well on a blackboard. Ho sup,^pi-tci filr.s vould 
have been utilized if they exaudned those procossi uhlri, reedird hrlp in 
visiialiElng the idea, lie noted tht t?xamplo f rrn? calculus of visi'alizinf 
the intersection of three cylindert;* lie ale.o It It nsslstanc^ was ne.eded 
in visualizing motion in a three-dic-ienslonal space. 

Dr. Pollak, examining the partial crderlnp of sequence, stretised that 
we need tc start thinking about the rurriculutn in terms of what is most 
important and vhat must precede vhat. He gave bis list of what is nost 
Important to know. Ke stressed the calculus sequence, linear algebra 
(worked in with the calculus), probability, statistics, computing, and 
modeling as well as modern algebra analysis, and geometry or topology. 

He stated that he felt calculus was Impossible to teach. While 
working with SMSG he thought elementary algebra was iii;pc.ssible but cal^ 
cuius is vurs«». He commented that in algebra the problem Is that ycu 
have a half dozen basic concepts, each cf which you need to do first 
before you do any others. You want to talk about negative numbers, 
variables, the mult iplice tive structure equations, patterns, and word 
problems. He talked about the difficulty that algebra students have with 
word problems. He suggested beginning by asking the students questions 
such as, "Give me a problem whose answer is lA," and ''Give me a story 
expressed by 2x 4 3." Then discuss what leads you to write down various * 
patterns with appropriate stories given. These should help to bring out 
all the tricky little traps such as "exceeds", "is greater than'% etc. 
He felt that this open-tended discovery approach vould help the student 
to grasp what the various words are meaning. 

Dr. Pollak explained that In calculus there are three very different 
;hings you're trying to do. Ttiis problem is not just at the beginning 
but rather is throughout the course. He commented that we are trying to 
provide a collection of very practical and useful techniques, we are 
attempting to show that calculus is one of the great inventions of the 
human mind (consider some of the methods by which Archimedes and others 
tried to solve problems that our students now do in tbree or four lines) , 
and we want to teach something that is mathematically correct. He felt 
these points are irreconcilable. Fach point oould be used as the basis 
for a whole course. 

He then discussed the calculus course for business students. He 
said that the first aspect he learns about such a course is that trigo- 
nometry is left out. He felt that that was a weakness since these st un- 
dents need a familiarity with the mathematics of a business cycle and of 
seasonal trends. 

Dr. Pollak stated that probability and statistics are most important. 
These should be considered as distinct courses. He felt that students 
need an elementary statistics course Independent of probability, ard that 
such a course should stress exploratory data analysis. 

He then stressed the need for applications and applied mathematics. 
He noted that this is more than calculus Including statistics and much 



CKjre. ])x* Pollak noted the need for nodel buildirf. riM rseF iu vhirh the 
Students start vlth a problen and attempt to cxnnliu^ fbt: vnrlotis approaches 
to solving the problem. He felt that such a coiirf;e \7ould help students 
in determining how to reflate their rr.athemaf- ics re othe r arcns. He 
stressed the importance of Riatheiruitii s teachers poinK cut to Industry and 
giving to industry the desired nath training at their facilities using 
examples fron: their field. 

Dr. Pollak referred to the preliminary result of a nationvide survey 
of two-year college faculty. In these results faculty displayed a strong 
interest in short continuing education courses, lie stressed that rath 
teachers should participate in such seirinars. Further, he noted a noed 
for college and university scrcinars on hov to teach to help prepare nMthe^ 
©aticians who will becotDS teachers. Ke expressed a belief in the benefit 
of organized review of textbooks. He noted a statewide sharing cf su< h 
reviews would bt beneficial. 

He referred to changes in instruction suggested 1; the hand-held cal- 
culators. He stated that he hoped the calculator would cause: change in 
what is referred to as retnedial math. In such courses we tend to take 
what the student had before, and we give it again, only louder. We need 
to use different approaches in our remedial courses. The calculator, he 
felt, was a tool to assist in this. Without the calculator many students 
tend to not even try problerrs. They feel that even Jf they cculd set the 
problem up» they couldn*t perfoin the arithmetic accirately to solve it 
correctly. The calculator provides such students with an assist. 

Dr. Pollak suggested that the calculator ought to be usfed to redesign 
the curriculum itself. He stated that a fair amount of what we teach in 
algebra is out of date. He gave as an extreme example, ^'Simplify 
i . i . 2^ " ^ yg yiz + 2}Cf 

X y 2 ' answer normally desired is but he questioned 

whether that was in fact simpler. He noted that the long used meaning of 
"simplify" meant to reduce to as few divisions as possible. Calculation 
by hand using division is extremely difficult, thus the need to reduce 
to as few divisions as possible* He suggested that with calculators 
division is no more difficult that any other operation. He also noted 
that this "simplify** concept must be unlearned when a student enters cal- 
culus. Should a student wish to Integrate, he v^ould need to undo 

VE "t* 2 XV 

before integration could be performed, lie suggested that 
there are many other concepts throughout m^w hematics which are out--of-'date. 

Dr. Pollak concluded his talk b> noting that he we' corned the spirit 
of cooperation displayed by this ccnference. He cautioned, hovevcr, that 
it is one of the hardest things to hold on to. The late fifties and 
early sixties was the hayday of cooperation because of massive infusions 
of govemr.ent money. Noting, however, that thi^. conference vras not 
generated by government grants but rather by individual interest displayed 
by mathematics teachers. Dr. Pollak praised those present for their desire 
to open channels of communication and cooperation and wished the partici- 
pants a successful conference. 



Previous Studies on Coordination 



Dr. Charles Houston, Firectcr ef Inetitut tonal Kcr>i-arch, 
Virginia Western Coimnunity College 

Dr. Houston reported on studies by Robert Hoyer ai.d liiEself at 
Virginia Polytechnic Institute and State University done In Lhi> fnll of 
1972 and 1975, The study examined the courses at the thirteen state 
four-year colleges and universities which were considtrtd by these colleges 
to be equivalent to the courses offered at the Virginia Conununity Colleges, 
He stressed the problem of keeping such a list up-to--date with frequently 
changing course numbers and periodic content changes. 

Dr. Houston stressed that the major problem in articulation is that 
most of the articulation is not done by mathematics faculty but is done 
by directors of admission. He noted that real articulation will occur 
only when mathematics faculties among the colleges actively communicate 
and coordinate with one another. 

Dr. Houston noted that the textbooks used by community colleges were 
also surveyed. He indicated that by examining textbooks a college could 
quickly determine the real content of the course that the student had had. 
The textbook survey results indicated that the community colleges them- 
selves often had differing views as to the appropriate content for courses 
described in Courses of Study of the Virginia Community College System. 
He did indicate complete agreement on the lAl freshman calculus sequence 
but noted some differences among community colleges in the 161 and 241 
series. The 181 series had the most diverse interpretations cf its content. 

Dr. Houston concluded by stressing the importance and benefit of the 
duplication of these studies. 



A College's Approach to Coordination 

Dr. Charles Crofts, Virginia Polytechnic Institute and State 
University 

Dr. Crofts noted that coordination does not have easy answers, but 
Indicates that at Virginia Polytechnic Institute and State University 
they have tried to lessen the difficulties as much as possible. There, 
transcripts are received by the Admissions Office which farms them out 
to the colleges where they are often evaluatf^d by the deans or their 
representatives. Occasionally, they are given to academic departnients. 
The sources used for these evaluations are most often the course descrip-- 
tions in college catalogs, occasionally guidelines developed and articu- 
lated at conferences, and periodically an interview by a faculty member 
with the student* These interviews are often facilitated by sharing cf 
course outlines and by using the telephone to coitimunicate with the stu- 
dent's former college. 

One reason for coordination is that there are non-experts attempting 
to evaluate transcripts. 
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Dr. Crofts noted the problems with students transf c-rr in^> Jn the ndddJe 
of a course sequence and stressed ihv itnportatice of tudtnts iransft^rring 
complete course sequences rather than partial S€»quencoj^. He encouraged that 
neither the cocauunity colleges nor the four-year ccllcp,i\s nnd univc^rsltles 
should dictate to one another. Rathrr, he felt each should work closely 
to keep one another accurately infonnerip He concluded by noting the valup 
to the student and to the person atlcirptlnf, to piace that student of the 
former Instructor clearly relating through a syllabu.^, what content has been 
achieved and relating to the student what content the student would reed 
extra work on prior to attempting more advanced courses or progians upon 
transferring. 



?FSSION II 
MATHEMATICS CONTFNT MEETINGS 

Subsesslon A 

I* Precalculus - Evelyn Roane, Presidcr 

The precalculus content tneetinj, consisted of people from four- and two- 
year Institutions. Three main points were- discussed. 

1. Actual content In the 161 series. The content of Math 163 varied 
from college to college. Many colleges offered no calculus In the course* 
It was agreed that the cr^urses should provide the material required by the 
majority of transfer colleges of students, 

2. Placement Tests. Most colleges seem to have the same problems with 
entering students. One of the most prevailing problems was how to insure 
that students will be prepared for the course. Placement tests end two years 
of high school algebra were the prerequisites stated by individuals. One 
person suggested the introduction of a new course which would serve as re- 
view of the topics students saw in algebra rrlght remove the problem of lack 
of preparation by entering students. 

3# Modes of Instruction. Thomas Nelson Communitv College had experi-- 
mented with a different mode of instructicn other than lecture which uses 
Svokowskl^s Precalculus as a programmed trxt. 



II. Finite Mathematics - Art Charlesworth, Ireslder 

Participants in the meeting represenled five two^-yea' colleges and three 
four-year colleges. The only one of the two-^yt^ar colleges which regularly 
offers Finite Mathematics is Northern Virginia Community College. The main 
reason given by the other two-year colleges for not offering Finite Mathe- 
matics is the statewide community college requirement that students must 
have three years of high school math prior to taking the course • Northern 
Virginia offers a three-'term sequence in Finite Math covering essentially 
all standard topics* 
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Each of the four-year colleges nff*^rs Finite M^uh courses, Christopher 
Newport kill offer two separate courses beginning ncxi year: Linear >Iathc?- 
inaticsg covering linear equations and linear programiing, and Finite Math, 
covering math of finance, graph theory, and prnbahlHty. Mary Baldwin's one 
semester course gives equal attention to linear topics snd probability- 
statistics. The University of Kichniond offers two r.omesters of Finite Math, 
including computer nrograimning, ir.ath of finance, linear pro^ramviing, networks, 
probability, and game theory. 

Participants generally c> greed that a Finite Math courdo is a valuable 
addition to the curriculuir since It Is a subject which can be attractive to 
business and social science students and which Is different fron^ what these 
students leiirned in high bchool. 



III. Statistics (Noncalculus Based) - Ron Pavis, Presider 

Appro Kimately 20 people were ir attendance at the Statistics content 
meeting. The group was in general agreement that iticst students entering this 
course had poor math backgrounds and often within the course exhibited prob- 
lems with reading and decision making. Several representatives indicated 
entry requirements and placement testing were used to screen entering students. 

Two distinct courses arose in our discussion. One was a one semester 
statistics course covering descriptive statistics and the basic hypothesi;. 
test methods of inferential statistics. The other was a year course which 
extended the one semester course by including experimental design and non-- 
parametric statistics. The representatives were in agreexc^nt on the content 
within each of these two approaches. Thus, transfer of the course was con-- 
sidered to be quite good. 

Many of the representatives stated that statistics was approached from 
a computational viewpoint with less emphasis on mathematical probability. 
Calcalators were used extensively, but computers v;ere used less frequently. 
Access to consputer statistics programs was considered to be a problem. 

The meeting concluded with several representatives indicating that their 
courses focused upon business and social science majors. They indicated 
differences in the use of notation within these groups and various texts as 
being a problem. 



IV. Liberal Arts Mathematics - Zauquel Chov *nury, Presider 
No Report 



V. Calculus - Reuben Farley, Presldet 

This session was attended by representatives from fourteen schools. 
Some discussion was held concerning which texts were being used at the various 
schools. Discussion then ensued concerning problems of irauHferring courses 
in terms of difficulty in matching ryllabi, Methods of dealing with these 



problcice range from awarding credit b> Gxaminatlcn, or credit for independent 
study (sometimes fcr 1 or 2 credits) to trial pla* tttioni In n particular 
course. The group agreed to strive to coordinate syllabi to the extent that 
single variable calculus wotdd be covered during; the t IrHt ore-year sequence . 
In addition, the group agreed to solicit the aid cf the NA/ in deKign«?tlr«f 
a person to head a clearing house for distribution of syllabi used for the 
calculus sequence at various schools in the state. 



VI. Remediation - Roland E, Moore, Presider 
Main Points 

1* "Remediation*' sometlipes carries a negative connotation - lack of 

exposure is often the reason for students' assignment to developmental 
studies programs • 

2. Agreement vas reached on courses considered in developmental studies: 
(a) Basic Arithnetic, (b) Algebra 1, (v) Algebrr II, (d) Ceoinetry, 
(e) Trigonometry. 

3. Lecture and self^-paced rcethods are used. 

Problem ; 

(a) Discipline in the Math Lab. 

(b) Kate of success in the lab n^ethod is dependent on the lov faculty- 
student ratio - with help of lab assistants. 

4. Mini-lectures are used in conjunction with lab techniques. 

5. >tost schools represented operate with a self-paced program. (Culy 3 
schools represented operate on a lecture basis.) 

Facts Gathered 

1. Statistically, one school found no significant difference in success 
in lecture irethod and self-paced method. 

2. One school is reducing self-paced sections in favor of lecture sections. 

3. One school is reducing lecture sections. 

4. Some schools reported using coirputer assisted instruction. 



Subsession B 

I. Precalculus - Vincent E. Daniel, Pre^^idcr 

The session was very well attended with approximately 25 participants. 
The consensus of the group vas that the en^phasls in a precalculus course 
should be on (1) the elementary functions and (2) developing the necessary 
skill in algebraic manipulation. 

Most "precalculus*' courses were not solely for that purpose. Generally, 
they appeared to be an algebra/trigonometry sequence with the option of 
breaking off after algebra into finite math or some other one sen^ster 
course. Courses identified as precalculus were of one semester duration. 

Problems discussed included declining student motivation, placement 
testing, increasing need for developmental (remedial) courses, use of labs 
or tutorial sessions, increasing difficulty in covering the course outline. 
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Course credit appeared to be uniformly 3 semester hours (or the equiva 
lent quarter hours) or 6 horns for the. algebra/trigonotictry iieqwi.rv. 



II. Finite Mathetnatics - Beth Barn\.rl3, Prrsider 

This subsession was attended by ter participants - eight from community 
colleges, one from a four-year college, and one from a university. The con- 
tent in finite Eathematice courses seemed to vary widely. Among thi topics 
roimnonly Included in such a course wrre coip.put Jng , theory cf graphs, linear 
progranmlng, probability, Markov chains, game theory, logic and statistics. 
In some schools, the finite mathematics courses have been offeree In sequence 
with a business mathematics course. The question of prerequisites for a 
finite mathematics course was discussed. Most participants felt that two or 
three units of high school mathematics would be sufficient. Most al&o felt 
that a course in finite mathematics would be easier for a student with a 
weak background to enter than a course in elementary functions. No cnc 
seemed to feel that transferring credit from one school to another vjtjuld 
cause any difficulty. 

III. Technical Mathematics - harry Fills, Freslder 
No Report 



IV. Liberal Arts Mathematics - Eleanor Jones, Fresider 

Liberal Ar"s Mathematics was defined as the mathematics taught to stu- 
dents not specializing in mathematics, natural science, business, or teacher 
training. The course content among the different colleges was quite varied 
with the course consisting of very practical consumer remedial topics at 
one institution and consisting of mostly purely theoretical and cultural 
topics at another. Professor Sanders gave a particvlarly interesting descrip- 
tion of a two-semester cultural mathematics course taught at James Madison 
University as a ir^theniatlcs appreciation course for highly motivated majors 
in Foreign Language, Art, History, and Music'. 

llie group discussed whether the courses should emphasize mathematics 
appreciation or the practical applications with the general consensus being 
that to some extent both appreciation and relevance should be considered. 
All agreed that Sets, Logic, Probability and Statistics should be included 
in the course. 

Meet of the institutions made use of plact:'irent tests - standardii:-ed 
and otherwise. Some used them along with transcripts for the determination 
of the appropriate courses for students to enter. At James Madison, the 
student's academic advisor selected the program in which the student would 
meet the six-hour mathematics requirement. 

The traditional method of instruction was used at all of the institutions 
with a couple also using self-paced instruction. Representatives of seven 
colleges were in attendance. 



V. Calculus - Shirley Johnson, Preslder 



Approximately 25 persons representing. R to 10 four-year colleges and 
about the sare number of community colleges were In attendance. 

In this session it was generally agreed that the problems encountered 
in the transfer of calculus courses are relatively few. Participants indi- 
cated that their introductory calculus coursen covered b^^sically the same 
material in approximately the same time frames. The lengths of time spent 
on linear algebra and differential equations in the second year varied. 
The only real problem identified seemed to be that of a student transferring 
into an engineering school after the first year. In some casejs he vould not 
have received the Instruction in vectors necessary for certain sophomore- 
level engineering course^:. 

In an informal survey of textbooks being used, Swokcwski was most 
frequently named. 



VI. Remediation Betty Shores, Presider 

The discussion in the renedlation section focused cn various modes of 
instruction for developPiental courses. Some members of the group reported 
that they used only a lecture/discussion approach; others repcrted that they 
used only a self-paced approach; others reported that they used a combination 
of these two approaches. The sharing of Ideas about and experiences with 
these various approaches seemed to be of interest and help to the participants. 

Although time did not permit ir-depth discussions of many topics, there 
seemed to be consensus that there are several things worthy of discussion Jn 
groups of this kind for instance, content of developmental courses, use of 
calculators in developmental courses, ways of evaluating developmental studies 
programs, ways of evaluating placement tests and testing procedures. 

The combined attendance lists of the two remediation sections will be 
compiled by Betty Shores and sent to each participant. The group agreed 
that this might serve as a stei toward continued cotnnunlcatlon among persons 
interested in and Involved in developmental studies. 



SESSION Til 

REGIONAL MATHEMATICS >EJ- TINGS 

I. Northern Virginia Area - George Lowerre, Preslder 

Only faculty from Northern Virginia Community College attended the 
Northern Virginia regional meeting. Fotr campuses, excluding Manassas, were 
represented. Everyone seemed to value this time we had to speak with faculty 
s^snbers from ether campuses. However, we all regretted that no other schools, 
in particular George Mason University, vpre represented • 

This led to a discussion of the need for better ccmmunication between 
NVCC and GKU. Me felt that it would be advantageous if the Math faculties 
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and both schools could meet and discuss any questicps or problems that they 
had. We decided the best time for such a meeting would be during one of 
the in-service days preceding the Tall term. Although we discussed the 
arrangements that would have to be inade with NVCC and C;Ml , to my knowledge 
no one took on the responsibility for organizing this niceting. 

During the rest of the time, we discussed, either together or in small 
groups, questions we had regarding the mathematics courses taught at NVCC, 
The topics discussed included: the status of TICCIT, placement procedures 
and pretests, the course content as dictated by the State Curriculum Guide, 
and textbooks currently used. Several people also expressed r desire to 
know more about the computer facilities that were available for use by the 
NVCC faculty. 

Everyone seemed to feel that the opportunity to meet with the other 
faculties was worthv;hile. 



II. Capital Area - KillJam Haver, Presider 

It was a concern that four^-year colleges and two-year colleges have 
not had encugh communication on course content and on which courses would 
transfer into the various departments, especially when changes on what is 
acceptable have been made. Vie wondered what to do about it and made no 
real conclusions. It was suggested that faculty or students call the 
Mathematics Department of the school to which transfer is anticipated when 
problems arise. 

Our group decided to have Fd Bender, J. Sargeant Reynold Community 
College, to call a group of us together again next year to discuss topics 
of interest. 



III. Tidewater Area - Kfirk Lesley, Fresider 

The institutions represented were Christopher Newport College, Norfolk 
State College, Old Dominion University, iTionias Nelson Community College and 
Tidewater Community College. 

The discussion began with an exchange of infomiation regarding the con-- 
tent of lower division courses given by the Institutions represented. Repre- 
sentatives from the community colleges expressed the feeling that the Com- 
munity College State Curriculum Guide was in need of revision and updating. 
In view of statewide cooperation required to bring this about, it was felt 
that SCIIEV would be needed to lead and coordinate the project. 

Some members expressed interest in developing clinics, of the sort 
mentioned by Dr. Pollak in his keynote address, for local Industries. 

Many members felt that meetings of the regional mathematics teachers 
would be valuable to exhange information about courses and settle transfer 
difficulties, and to get to know who to call on when problems arise. 
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IV, Piediaont Area 
No Meeting 



V* Northern Valley Area ^ William Sanders, Presider 
No Report 



VI. i.outhern Valley Area - George Crcfts, Presider 

The fifteen plus participants at this meeting agreed on two suggestions 
in the specific area of course coordination: (1) an annual report similar 
to the Houston/Hoyer study, listing courses and textbooks, would be useful; 
and (2) \T^I should attempt to send cut notice of course changes as early in 
the process of the change as possible. 

Four general issues which generated active dlscussiea were: placeuient 
tests, coordination with high schools, hand-held calculators, and justifi- 
cation of what we teach. 

There has been no uniform procedure or policy regarding advanced place- 
ment tests. Some schools used locally prepared tests, some used SAT scores, 
some used high school records, and most combined parts of these three. It 
was mentioned that the MAA now has some placement tests which may be purchased. 

The second issue was addressed from the view of informing high schools 
of their students* deficiencies, and of whether high school students with 
sufficient background should be advised to take calculus at a community 
college. The group felt that an effective way to inform high schools of 
deficiencies was to encourage their alumni now In collect to report these 
deficiencies to their former schools* The problem with having high schools 
take college mathematics courses has not been In the colleges, which welcome 
these students, but rather in the high schools, because ''after grooming the 
best students for three years, the high school teachers want to teach them 
calculus, no matter how small the class.'' 

The question of how, whether and when to use hand-held calculators were 
of great interest to the group, but no firm conclusions were agreed upon. 
There did seem to be agreement that the nost important question has been 
when to use them. Connected with this problem has been the issue of whether 
the use of a calculator promotes "number sense and estimation". If the 
calculator was used just "to punch some buttons so that a number answer can 
be recorded", they are obviously bad. But wher a calculator has been used 
to allow students to complete many more problems In the same amount of time 
as without calculators, they were very helpful. 

The last issue centered around service courses. There was some agree- 
ment that it may be desirable to sacrifice some mathematical niceties for 
more examples. This shift might create more student Interest and generate 
support from disciplines using the coutse. It was understood, however, 
that such a shift is easier to propose than to accomplish.. 
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SESSION IV 



CONCLUSIONS 

Presider; Ed Bender, J. Sargeant Reynolds Coimnuuity College 

At the concluding session, participants conunentccl enthusiastically 
on the value of each session held during the day. 

It was expressed that ongoing statewide articulation needed to be 
coordinated in the course content areas covered in the program. Some of 
the session groups in the program collected names of attending faculty 
and their institutions for distribution and continued communication on 
programs and ideas. 

Eased on previous mathematics articulation work done in Virginia, it 
was suggested that an instrument of continued mathematics coordination be 
establii^hed for all two^-year and four-year colleges and universities, both 
participating in this conference and among others not having the opportunity 
to actively do so. 

Representatives in attendance agreed to submit information on mathe- 
matics textbooks used to a central coordinator who would make this infer*- 
mation available at Mathematical Association of America Section meetings. 

A suggestion was made to investigate the feasibility of holdiug a 
similar mathematics articulation meeting among all high school districts 
and colleges in Virginia and to seek support from the MAA Section, the 
Virginia Council of Teachers of >lathematics, and the State nepartment pf 
Education * 

Mr. James McLean, who attended the entire session as a representative 
of the Virginia State Council of Higher Education, expressed his appre- 
ciation and endorsement for continuance of the articulation brought about 
in this conference. 

The community college student preparing to transfer to the four^-year 
college or university has the right to expect adequate preparation in mathe- 
matics to pursue a course of study leading to the baccalaureate degree. 
Therefore, articulation and coordination of mathematics programs is both 
desirable and necessary. Flexibility in programs is needed for a smooth 
transition between colleges. 
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